
ERYTHROBLASTOSIS FETALIS IN NEGROID INFANTS

By A. S. WIENER, M.D., AND I. B. WEXLER, M.D.

T HE INCIDENCE of erythroblastosis among Caucasoids, as given by different

authors, varies from i in 400 tO i in i�o births.1 ‘ 2 Despite the tremendous

increase in interest in the disease since Levine et al.3 and Burnham4 demonstrated

the role of the Rh factor of Landsteiner and Wiener’ ‘ 6 in its pathogenesis, no

reports have come to our attention concerning the appearance of the disease in

Negroid infants. We have recently encountered 3 such cases having unusual

features, and these are the subject of this report.

CASE REPORTS

Case i. The patient, a male infant, was born at the St. John’s Hospital on October 8, 1946. This was

the mother’s first pregnancy and the entire period of gestation was uncomplicated. There was no history

of luetic infection and the Wassermann reaction of her blood was negative. Delivery was spontaneous,

at term, and the infant cried immediately. The only abnormality noted at the delivery was a yellow dis-

coloration of the vernix and amniotic fluid, while the cord was normal. The birth weight was 7 pounds,

8 ounces.

The infant appeared to be normal until the second day of life when moderate icterus of the skin and

sclerae was noted. There was no enlargement of the liver or spleen and the baby appeared to be otherwise

well. On the following day, however, jaundice became more intense and the infant vomited its feedings.

Laboratory findings at this time were as follows: Hemoglobin concentration of the blood, 13 grams per

ioo cc.; red blood count, 4.5 million per cu. mm.; white blood count 9,500 per Cu. mm. There were a

normoblasts per ioo white blood cells on the smear. The stool was yellow green and gave a negative test

or blood. Bleeding, coagulation, and prothombin times were normal. The infant’s red blood cell fragil-

ity was normal. Both the mother and the baby were found to be Rh positive.’�

The hemoglobin fell slowly for the next few days and on the sixth day of life was found to be � Gm.
per ioo cc. with a red count of 3.9� million per cu. mm. One eosinophile and 2. normoblasts were seen on

the smear at this time. Because of the falling hemoglobin and red count, a transfusion of 50 cc. of group

B, Rh-positive blood was given. On the day following the transfusion, the hemoglobin had risen to ii.8

grams per ioo cc. with the red count 3.92. million per cu. mm. This rise was not maintained, however,

and a second transfusion of group B, Rh-positive blood was given. Twelve days later the blood count

had again fallen and now showed a hemoglobin of only 7.6 grams per ioo cc. and a red count of 1.67

million per Cu. mm.

Because of the obscure etiology of the patient’s anemia and the poor response to transfusion therapy,

the case was referred to us for further study. Results of grouping and Rh-Hr tests on the father, mother,

and infant were as follows:

Blood of Group M-N Type’ Rh-Hr Typet

Father AB N Rh,

Mother 0 MN Rh0

Infant B MN Rh0

From the Transfusion Division of the Department of Laboratories, and the Department of Pediatrics

of the Jewish Hospital of Brooklyn.
* The types M-N are not of clinical significance, but are included for the sake of completeness.

t For heredity and nomenclature of the Rh-Hr types, see Wiener.7.
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Titrations of the alpha and beta antibodies in the mothers serum showed an anti-A titer of i� units by

the agglutination method and also i� units by the conglutination method; the anti-B titer was 6o units

by the agglutination method; by the conglutination method a titer of 600 units was obtained.* These

results show that the patient’s anemia and poor response to transfusion were due to sensitization of the

mother (group 0) to the infant’s erythrocytes (group B). On our recommendation, two small transfu-

sions of group 0 red cells (plasma free) were then administered, after which .the infant made an unevent-

ful recovery. When seen again in the clinic at the age of 7 weeks, the infant weighed 9 pounds, ounces

and had no jaundice. Blood count was not done.

Case 2. A Negress was referred to us with the following obstetrical history. Her first pregnancy in 1941

resulted in the birth of a normal male infant, who is living and well. The second pregnancy, in 1943, also

gave rise to a normal male infant. Her third pregnancy terminated prematurely (8 months) with the birth

of a male infant who became jaundiced at the age of 3 days. He was kept at the hospital for three weeks

during which time the jaundice subsided. He was not transfused during his hospital stay and appeared

well on arriving home. Shortly thereafter, however, he was seen to be pale. He was transfused immedi-

ately but lost weight, developed jaundice and died. The mother was now pregnant for the fourth time

and the problem of the prognosis and treatment for the expected infant was presented to us. According

to the mother, previous tests had shown her to be Rh negative and her husband Rh positive.

Results of grouping, Rh-Hr tests on the father, mother, and the two surviving sons were as follows:

Blood of Group M-N Type Rh-Hr Type

Father

Mother

ist son

and son

B M

0 MN

B M

0 M

Rh,

Rh1Rh,

Rh1Rh�

Rh1rh

These results show that the Rh-Hr types had nothing to do with the problem and that the previous report

of the mother’s Rh type was in error. Titration of the alpha and beta antibodies in the mothers serum

showed an anti-A titer of a� units by the agglutination method and a titer of ao units by the conglutina-

tion method. The anti-B titers on the other hand, were 100 units by the agglutination method and �oo

units by the conglutination method.

These findings support the diagnosis of erythroblastosis as the cause of death of the third infant, but

with the B factor and not the Rh factor as the sensitizing agent. It must have been the first child who

sensitized the mother, while the second escaped because it belonged to group 0. The prognosis for the

expected infant now depends upon its blood group. If it belongs to group 0 (�o per cent chance) it will

not be erythroblastotic. If, however, it belongs to group B it will almost certainly have the disease. In

such cases, the prophylactic injection of soluble A and B group substances into the infant by way of the

umbilical vessels at the time of birth may serve to ameliorate the disease.1#{176}

Case �. The patient was a second child, female, born at term after a short labor. Pregnancy was uncom-

p licated and the Wassermann and Kline reactions of the mothers blood were negative. The baby weighed

pounds, 9 ounces at birth and was seen to be lethargic, pale, and appeared to have difficulty in breath-

ng. A bradycardia of iio beats per minute was present. There was no apparent jaundice, nor was the am-

niotic fluid or vernix discolored. A blood count done shortly after birth showed a hemoglobin concentra-

tion of only 7.7 grams per ioo cc. with a red cell count of 1.31 million per Cu. mm., a white cell count of

86,ooo per Cu. mm., and 8a nucleated red blood cells per 100 white cells on the smear. The mother’s blood

was found to be A1MNRh,rh, and the baby’s blood A,MRh1rh. There was, therefore, no known factor

present in the infant’s erythrocytes that was lacking from the mother’s and no sensitization was possible

* By the method of titration used, the average normal titer with the agglutination technic is approxi-

mately 40 units. In nonsensitized individuals, the titer by the conglutination technic is lower, or at least

not higher, than that by the agglutination technic.9 10
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to the A, B, or Rh-Hr factors. A ‘ coating’ ‘ test (conglutination technic)1’ done on the baby’s cells was

negative, and tests done on the mother’s serum for the presence of abnormal iso-antibodies were negative.

Transfusion to combat the anemia was indicated and the type of blood to use presented a problem. In
view of the possibility that the case might be one of isosensitization against a blood factor as yet undis-

covered, it was decided to use the mother’s washed red cells, because her erythrocytes could not contain

the hypothetical immunizing factor. The child was therefore transfused with the washed red cells ob-

tamed from 100 CC. of the mother’s blood resuspended in saline.’2 On the day following transfusion the

hemoglobin had risen to i� grams per 100 cc.Two days after birth jaundice was found to be present, and

the hemoglobin had fallen to ,I grams per 100 CC. A blood smear at this time showed that there were

2.76 nucleated red blood cells per ioo white cells. Periorbital edema appeared and the transfusion of

mother’s blood, using the washed red cells obtained from 100 cc. of blood, was repeated. Response to

this transfusion was good in that the hemoglobin now rose to � grams per 200 cc. and the red count

to 5.67 million per Cu. mm. However, there still were ai6 nucleated red blood cells per ioowhite cells on

the smear. Within two days the nucleated red cell count had fallen to ia per 100 white blood cells and

five days following the second transfusion nucleated red cells wer: no longer present. Fragility tests done

on the twenty-first hospital day were within normal limits. Numerous sickling preparations were nega-

tive, immediately and after twenty-four hours. Cultures of the nose and throat, stool, and blood failed

to reveal any pathogenic organisms. X-ray of the skull showed no abnormalities. The child’s clinical

course was uneventful. She was discharged at the end of the fourth week weighing � pounds 9 ounces,

with a hemoglobin of io grams per �oo cc. and a red cell count of a.8� million per cu. mm. She had no

jaundice at the time of discharge. When seen in the out-patient department, four weeks after discharge,

she weighed 8 pounds, i ounce. Her hemoglobin had fallen to 9.! grams per ioo cc. and her red count was

2.9 million per Cu. mm., but otherwise she seemed well.

COMMENT

If the Rh factor played the same role in all races as it does in the Caucasian, one

would expect the incidence of erythroblastosis in the various races to correspond

with the frequency of the Rh-negative type. This expectation has apparently been

fulfilled in the Mongolian race, since erythroblastosis is extremely rare amongst

these peoples.13 Among Negroids, with a frequency of Rh-negative individuals

variously reported as between � and io per cent, one might similarly expect an

incidence of erythroblastosis from one third to two thirds as high as in Caucasians.

As we have already mentioned, however, erythroblastosis appears to be rare among

Negroes, indicating that considerations other than the Rh type play an important

role in the pathogenesis of the disease. It is particularly remarkable that in the 3

cases reported here with the clinical picture of erythroblastosis, none showed

evidence of Rh sensitization. Somewhat similar observations have been made by

Zuelzer.’4

Recent observations indicate that the efficiency of sensitization in Rh-negative

individuals depends in part upon the amount of Rh-positive blood inoculated into

the body. For example, Rh-negative women, who at the first pregnancy have had

stillbirths due to Rh sensitization, almost always show a history of having received

a transfusion or intramuscular injection of blood some time in the past.’5 Further-

more, experiments done to produce Rh testing sera in male donors have shown that

the great majority of Rh-negative individuals are readily sensitized by properly

spaced injections of as little as 2. cc. of Rh-positive blood.16 On the other hand, the

observation that isosensitization by pregnancy appears to occur in only i out of

2.5 to �o Rh-negative women, may be explained by the fact that during pregnancy

or parturition only minute quantities of Rh-positive blood enter the maternal
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circulation, and at intervals not necessarily optimal for the stimulation of anti-

body production. Another factor is the constitutional ability or lack of ability to

be sensitized.’7 The situation is analogous to that existing in allergic diseases’#{176} or

infections. An overwhelming dose of antigen or pathogenic organism will sensitize

or infect all human beings; a minute dose will affect only the most susceptible.

Accordingly, if one assumes that in Negroid races the placenta offers a better

barrier to the passage of materials from the fetus to the mother, this would ac-

count for the rarity of erythroblastosis among these peoples. An alternative pos-

sibility is that among Negroiis the frequency of individuals easy to sensitize is

very low.

Past investigations have furthermore demonstrated that injections of soluble A

and B substances in small amounts of secretions such as saliva may give rise to

sensitization to these factors, while corresponding doses of red cells containing

these substances are inadequate to sensitize.’9 Therefore, passage of soluble mate-

rials from fetus to mother may give rise to A and B sensitization under conditions

which would be inadequate to cause Rh sensitization, because comparable small

quantities of red cells would not be antigenic. It is therefore significant that i of

our 3 cases can be explained on the basis of A and B sensitization. With regard to

the third case, no evidence of isosensitization could be obtained, and if erythro-

blastosis is strictly defined as comprising those conditions in the newborn caused

by isosensitization of the mother by an antigen in the fetal blood, then this case

does not satisfy the conditions, according to our findings. However, there are a

host of clinical conditions producing jaundice, anemia, hepato-splenomegaly and

erythroblastemia in the newborn. Cases such as this, in which no satisfactory con-

clusion could be drawn demonstrate that there is still much to be learned in this

most interesting field.

SUMMARY

Three cases of Negroid infants with clinical signs and symptoms resembling

erythroblastosis fetalis were presented. In none of the cases was there any evidence

of Rh sensitization. Two of the cases were apparently due to sensitization of the

mother to the B agglutinogen; in the third case no serologic incompatibility could

be demonstrated. The possible significance of these observations was discussed.
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